Bertoni originally from Paraguay belongs in Asteraceae family. It is an alternative source of non-caloric sweetener due to the sweet steviol glycosides contained in the leaves. As an introduced species in Malaysia, it is important to elucidate the genetic variabilities and relatedness among stevia accessions in order to broaden the genetic basis for future stevia breeding. This study described morphological and chemical variations and investigates genetic relationships among stevia accessions derived from across Malaysia and Paraguay using inter simple sequence repeats (ISSR) markers. HPLC (high-performance liquid chromatography) analysis also revealed high variability with stevioside content between 4.54 % (Taman Pertanian) to 20.36 % (Bangi) and rebaudioside A content varied between 0.3 % (Nilai) to 2.04 % (MNQ). From 32 ISSR markers, a total of 332 bands were scored, of which 264 (78 %) were polymorphic. The dendrogram from UPGMA (Unweighted Pair Group Method with Arithmetic Mean) cluster analysis separated 17 stevia accessions into 3 main groups. Rawang and Nilai were found to be closely related. The wide genetic variabilities among stevia accessions are a promising indicator towards the development of new stevia varieties. This valuable information will be able to assist parental selection in future stevia breeding programmes.
INTRODUCTION
Stevia from the family Asteraceae is a small, dense, shrubby perennial plant that can grow 50 cm to 1 m in height when cultivated. The leaves are intense green with lanceolate shape growing diametrically opposite on the stems. Trichome on the leaf surface has 2 distinct sizes; 1 large (4-5 µm) and 1 small (2.5 µm) (Yadav, Singh, Dhyani, & Ahuja, 2011) . Stevia flowers are normally small (7-15 mm), white and irregular cyme arrangement. The flower is perfect (hermaphrodite) having both male and female organs, contained in tiny corymbs with two or six florets (Goettemoeller & Ching, 1999) . Seeds are contained in slender achenes about 3 mm in length with each achene has about 20 persistent pappus bristle cymes (Yadav, Singh, Dhyani, & Ahuja, 2011) . The roots are fibrous and dense. Naturally, being a short-day species, it requires about 13 hours of critical day length (Ceunen, Werbrouck, & Geuns, 2012; Pereira, Storck, Lopes, Martin, & Bisognin, 2016) and flowering can be initiated after a minimum of four true leaves production (Yadav, Singh, Dhyani, & Ahuja, 2011) .
Stevia is mainly grown for it leaves because the leaves produce steviolbioside, stevioside, rebaudioside A-F, rebaudioside M, dulcoside A and rubusoside (Madan et al., 2010; Pal et al., 2015; Prakash, Markosyan, & Bunders, 2014; Steinmetz & Lin, 2009) . Stevioside is reported to be the major glycoside and it has been extensively used as sweetener particularly in Japan and other parts of the world. Unlike stevioside, rebaudioside A is sweeter and more palatable than stevioside which has become the main interest for breeders to produce varieties with the improved content of rebaudioside A (Rajasekaran, Giridhar, & Ravishankar, 2007; Yadav, Singh, Dhyani, & Ahuja, 2011) . The relative sweetness of stevioside is about 110-270 times sweeter, while rebaudioside A is 150-320 times Copyright © 2018 Universitas Brawijaya sweeter than sucrose (Yadav, Singh, Dhyani, & Ahuja, 2011) . This natural high potency sweetener from stevia has been great interest in stevia breeding and production (Yadav, Singh, Dhyani, & Ahuja, 2011) .
The first commercial cultivation of stevia in Paraguay started around 1964 (Madan et al., 2010) . However, in Malaysia, stevia cultivation dates back to the early 1970's (Tan, Ghawas, Najib, & Zawayi, 2008) . Stevia cultivation has become an interest in Malaysia as a result of the sugar shortage experienced by the country. Malaysia does not have the optimum climate to enhance sugar cane cultivation; hence the local demand for sugar is highly dependent on sugar imports. Stevia plant is in high demand because of its potential as a non-calorific natural sweetener specifically towards individuals with body weight issues as well as diabetics (Mehta et al., 2011; Mogra & Dashora, 2009) .
The current global mass production of stevia in Asia is China which produces more than 80 % of stevia. About 90 % of this export goes to Japan for natural sweeteners production where 40 % of the sweeteners in Japan is stevia-based (Chotikadachanarong & Dheeranupattana, 2013) . Stevia research in countries like Japan, China, Russia, Korea and Taiwan has successfully released new and improved stevia varieties in terms of leaf yield and glycosides content (Yadav, Singh, Dhyani, & Ahuja, 2011) . However, to date, there is no variety that is practical and suitable for Malaysian production in terms of leaf yield and glycosides content. There was a very limited stevia research that focuses on the germplasm characterization, apart from a work by 1990 and a preliminary report on evaluation and selection of stevia cultivated under Malaysian condition (Tan, Ghawas, Najib, & Zawayi, 2008) . Thus, there has yet to be a conclusive study conducted on stevia cultivated in Malaysia that reports the morphological, chemical and molecular characterizations.
Traditionally, the characterization of a species is based on morphological characteristics. Since stevia collection in Malaysia has been acquired from different origins, their relatedness and genetic diversity is unknown. Hence, it is crucial to understand the stevia's genetic diversity as this will help in the selection of diverse parents for hybridization and breeding for improved stevia. Selection of diverse parents is expected to generate a broader spectrum of variability among stevia progenies produced. The information on genetic diversity can be achieved through molecular approach using DNA markers; which are more stable, informative and reliable. Amongst the various DNA-based markers available, inter simple sequence repeats (ISSR) has shown to be among the simplest, most rapid and cheapest technique available (Bajpai et al., 2014) . ISSR also gives high reproducibility (Gupta et al., 2008; Martins-Lopes et al., 2007) and polymorphism (Gupta et al., 2008; Martins-Lopes et al., 2007) . Thus, the main aim of the present study was to conduct morphological, chemical and molecular characterizations of the collected stevia accessions. The information will be useful to assist parental selections of superior individuals for the use in future stevia breeding programme.
MATERIALS AND METHODS

Plant Material
The experiment was conducted at the experimental plot of Kulliyyah of Science, International Islamic University Malaysia Kuantan Pahang Malaysia from December 2013 to December 2014. A total of 17 stevia accessions were used in the present study. Fourteen stevia accessions were collected from different localities in all across Malaysia while 3 new introductions were from Paraguay (Table 1) .
Morphological Parameters
All stevia accessions were prepared through stem micro-cutting propagation. The cuttings were grown in the regular nursery tray and when the plants were about 5 weeks old, they were transplanted into polythene bags to the experimental field of Kulliyyah of Science, International Islamic University Malaysia, Kuantan Pahang Malaysia. The field replicated trial was in a complete randomized design consisting of 20 plants per accessions and placed in a net house. The plants were irrigated twice daily and left to receive the normal sunlight for a duration of 12 hours which is typical for Malaysia climate. All stevia accessions used in the study were evaluated in terms of their morphology involving both qualitative and quantitative analysis. Qualitative morphological observation on the basis of leaf morphological variations was done as per the standard methodology (Balcázar-Vargas, Peñuela-Mora, van Andel, & Zuidema, 2012; Owens, Cieslak, Hart, Classen-Bockhoff, & Prusinkiewicz, 2016) which characterized the plant type and leaf characteristics that involved leaf shape, leaf tip, leaf base and leaf margin.
For data collection purposes, when the plants were at 2 months of age, the stems were pruned until about 2 cm above ground level. After 2 months of pruning, data collection was conducted. The observed parameters for quantitative morphological evaluations include 6 morphological characters namely; (i) plant height, (ii) days to flowering (iii) stem numbers, (iv) leaves number, (v) leaf size (length x width) and (vi) stem girth. Plant height and leaf size were measured with a ruler. The stem girth was measured using inelastic thread and curled around the base of the stem at a region above the soil level. The number of stems and leaves were counted visually. Data were analysed using SAS software version 8.02 (SAS Institute Inc., 1999 ) and subjected to one-way ANOVA and Tukey's test at p = 0.05, where individual means for a particular trait was compared to the population mean of such character.
Sweet Diterpene Glycosides Extraction
Dry powdered leaves sample (0.2 g) was weighed and dissolved in 20 ml HPLC-grade water. The sample was put in a shaker water bath at 70 °C for 24 hours. The mixture was filtered by using vacuum filter to separate the extracts from the leaves residues. The crude extract was then stored in the chiller at 4 °C until further used. Prior to injection, an adequate volume of the crude extract (ca. 3 ml) was passed through a 1.2 µm nylon membrane filter (Merck Millipore, Darmstadt, Germany).
HPLC analysis
Standards stevioside and rebaudioside A were prepared separately in respective serial dilutions. All HPC analyses were conducted on Perkin Elmer FLEXAR™ liquid chromatograph system consisting of Flexar isocratic LC pump equipped with dual diode array detector and computerized data station using Chromera software. An NH-2 column (5 µm, 150 mm x 2 mm 2 ) from Knauer (Germany) was used as the stationary phase and the temperature was maintained at 30 °C. The mobile phase consisted of a mixture of water and acetonitrile at 20:80 (v/v). The flow rate was maintained at 1.0 ml per minute. The total run time was 10 minutes. 5 µl of sample was injected and detective wavelength was 205 nm (stevioside) and 210 nm (rebaudioside A). Peaks were assigned by spiking the samples with standard compounds, comparison of UV spectra and the retention times. The concentration of stevioside in the sample was calculated based on the following formula from JECFA (2008):
where Cx (%) is the concentration of stevioside, Wstv-std is the weight of the stevioside standard (dried basis), Wsmp is the weight of sample (dried basis), Ax-smp is the peak area of the stevioside in the sample solution, Astv-std is the peak area of stevioside in the standard solution and fx is the coefficient value for stevioside that represent the value of 1. The concentration of rebaudioside A in the sample was calculated by the following formula:
where Cx (%) is the concentration of rebaudioside A, WreA-std is the weight of the rebausioside A standard (dried basis), Wsmp is the weight of sample (dried basis), Ax-smp is the peak area of the rebaudioside A in the sample solution, AreA-std is the peak area of rebaudioside A in the standard solution.
ISSR Analysis
The young leaves of stevia were used to extract genomic DNA through cetyl-trimethyl ammonium bromide (CTAB) method following Lin et al. (2014) . Thirty two arbitrary primers (1 st Base Laboratories) (25 from Rashid et al., 2013; 6 from Heikal, Badawy, & Hafez, 2008 ; and 1 from Lata, Chandra, Techen, Wang, & Khan, 2013) were used to assay polymorphism between stevia accessions (Table 2) . ISSR was conducted in a total reaction volume of 50 µl consisting of 250 ng genomic DNA, 2 µM ISSR primers and 1x Mytaq Red TM Master Mix (Bioline). The PCR amplification was performed following the profile of initial denaturation for 5 minutes at 94 °C followed by 40 cycles of each consisting of 1 minute at 94 °C, 1 minute at 36-55 °C, 1 minute at 72 °C and final extension for 10 minutes at 72 °C using Eppendorf Mastercycler. Amplified PCR products were separated by electrophoresis in 1.2 % agarose gel using 1X TAE buffer at 100 volts for an hour and stained with ethidium bromide. The gel was visualized under UV trans-illumination system (Alpha Imager TM 2200) 
Data Scoring and Analysis
The frequency of ISSR polymorphism between 17 stevia samples was calculated on the basis of the presence of band as (1) or absence of band as (0) (Guichoux et al., 2011) . Only clear reproducible DNA fragments were scored. For similarity purposes, all the fragments were taken into account to ensure the precise estimation of distance (Tucak et al., 2008) . Genetic distances were calculated based on Jaccard's coefficient . Construction of dendrogram was made through un-weighted pair group method of arithmetic averages (UPGMA) by employing the sequential agglomerative hierarchical nested clustering (SAHN) algorithm (Ning et al., 2014) which will group individuals into discrete clusters. NTSYS pc (Numerical Taxonomy System) version 2.1 (Deka, Dadlani, & Sharma, 2016) software package was used for computational calculations.
RESULTS AND DISCUSSION
Morphological Characteristics
Qualitative morphological characteristics of all 17 stevia accessions are presented in Table 3 and Fig. 1 . In terms of plant type, all mother plant accessions were characterised as compact except for Bertam and Eirete II that were showing loose growth. For leaf shape, 9 out of 17 mother plant accessions were obovate except for Nilai and MNQ (ovate), Mergong, Morita III and Native (lanceolate), Bertam and Eirete II (elliptic) and Rasa Sayang (orbicular). For leaf tip, 7 out 17 mother plant accessions exhibited acuminate nature except for MS007, MS012, Nilai and Taman Pertanian (acute), Souq Bukhori, MNQ, Exotic and Kelantan (obtuse), Bangi (retuse) and lastly Rasa Sayang (mucronate). The dominant leaf bases observed among mother plant accessions were attenuate and oblique except for MS007, Bertam, Souq Bukhori and Taman Pertanian (cuneate) and Rasa Sayang (rounded). Lobate crenate and crenate were the dominant leaf margin observed while for Nilai, Langat and Native the leaf margin was characterised as incised, Eirete II and Morita III as serrated and lastly dentate margin for Bertam. Results from qualitative evaluations indicated a diverse array of variability in terms of the leaves characteristics. Tateo et al. (1998) studied 13 types of stevia in a collection in Paraguay and observed the leaf shapes ranged from oblanceolate to obovate to elliptic while leaf margin varied from crenate to dentate to serrated. In another study by Raina, Bhandari, Chand, & Sharma (2013) evaluated 2 different stevia morphotypes known as morphotype A and morphotype B and found that morphotype A was characterized as compact plant feature with leaf shape from obovate to ovate and obtuse tip. Whilst morphotype B was characterized as a loose habit and having obovate leaf shape with an acute tip. It is highly predictable that under short-day tropical Malaysian environment, stevia exhibit premature or early flowering habit. Typically, under the tropical Malaysian climate, stevia would require about 40-42 days to start flowering. Concomitant with this, unfavourable phenomenon is the fact that the contents of stevioside and rebaudioside A are considerably affected (Brandle & Telmer, 2007) . Both their contents decrease substantially with the onset of bud formation or flowering (Singh & Dwivedi, 2014) .
Although plant height is the most prominent trait in most plant species, the number of stems and leaves are also essential for stevia selection purposes. This is because a plant can be good in terms of plant height but with insufficient production of stems and leaves, this will indeed bring disadvantages since stevia is highly priced based on their leaves. The number of stems ranged from 4 stems (Kelantan) to 13 stems (Bertam). Another valuable trait is the leaf yield (leaves number and leaf size) simply because glycosides are most abundant in the leaves. Higher leaf yield correlates to higher glycosides content. In terms of the number of leaves, MS012 again was the top performer with 220 leaves followed by MS007 (272 leaves). The poor performer for a number of leaves was Eirete II with merely 90 leaves. Native was also among the lower producing leaves accession with 102 leaves. Previous studies on stevia reported that stevia leaf yield recorded positive correlations with branch number as well as leaf number (Yadav, Singh, Dhyani, & Ahuja, 2011) . Another reported that plant height had no significant correlation with production, leaf number or branch number (Yadav, Singh, Dhyani, & Ahuja, 2011) . For leaf size character, MS007 had the biggest size recorded at 14.2 cm 2 and the smallest leaf was recorded by Native with 6.2 cm 2 . MS012 also has fairly big size leaves (13.2 cm 2 ). Eirete II and Morita III (6.1 cm 2 ) were among the smaller sized accessions compared from the rest of the accessions. The biggest stem girth was recorded by MS012 with 2.2 cm. Bangi (1.9 cm) and Taman Pertanian (2 cm) also had fairly equal value recorded for stem girth. Morita III recorded the smallest stem girth at merely 1 cm. Eirete II and Native were also characterized in the smaller stem girth size accessions with stem girth of 1.1 cm. It was obvious that the introduced Paraguayan accessions (Eirete II, Morita III, and Native) performed poorly in regards to overall plant productivity especially in leaf yield. This study revealed that there were plenty of useful genetic information gained from the assessment conducted. Genetic variation observed was not influenced by any environmental effects such as the type of soil, rainfall or other environmental factors. The stem cutting propagation method practiced in preparing the plants reduced any possible variations that may arise genetically. Through the whole duration of this experiment, all environmental effects were also maintained. There are numerous factors that could affect the growth and flowering of stevia such as day length, soil moisture, radiation, temperature and wind (Yadav, Singh, Dhyani, & Ahuja, 2011) . Agronomic yield also mainly depends on the genetic characters of the plant; however phenotypic expression is ultimately governed by climatic and environmental factors (Yadav, Singh, Dhyani, & Ahuja, 2011) . This is evident in a research conducted in Egypt which revealed that climate factors such as temperature, day length, and intensity of photoperiod greatly affected stevia production and quality based from the remarkable increase in yield during the summer harvest than that during winter harvest (Yadav, Singh, Dhyani, & Ahuja, 2011) .
Steviol Glycosides Content
Results from HPLC analysis recorded retention time of 1.52 and 4.01 minutes for stevioside and rebaudioside A respectively. Both calibration curves standards gave good regression value of 0.99962 for stevioside and 0.99958 for rebaudioside A. All the results were statistically significant in comparison to a minimum and maximum values (Table 5) . Stevioside content varied from a minimum of 4.54 % (Taman Pertanian) to 20.36 % (Bangi) ( Table 5) . A study by Raina, Bhandari, Chand, & Sharma (2013) in India reported stevioside content ranging from 4.25-7.32 % and rebaudioside A ranging from 2.01-4.13 %). Stevioside content obtained from this study was higher than those reported by Parris, Shock, & Qian (2016) that ranged from 2.8-5.49 %, Pereira, Storck, Lopes, Martin, & Bisognin (2016) ranging from 6. 98-12.16 % and Vouillamoz, Wolfram-Schilling, Carron, & Baroffio (2016) that ranged from 0.3-7.9 %. For rebaudioside A content, MNQ had the highest with 2.04 % while Nilai gave the least with 0.3 %. Lower recorded rebaudioside content was observed than those reported by Parris, Shock, & Qian (2016), Pereira, Storck, Lopes, Martin, & Bisognin (2016) , and Vouillamoz, Wolfram-Schilling, Carron, & Baroffio (2016) . Bangi had the highest amount of total (stevioside and rebaudioside A) with 23.79 % while Taman Pertanian contained the lowest amount with merely 5.36 %. The plant compositions with substantially more stevioside than rebaudioside A as observed in this study are similar to other trials reported by Behera et al. (2013) , Moraes, Donega, Cantrell, Mello, & McChesney (2013) , Pal et al. (2015) , Serfaty et al. (2013) , and Vasilakoglou, Kalfountzos, Gougoulias, & Reppas (2016) . Maximum rebaudioside A: stevioside ratio of 0.33 was observed in MNQ while the minimum ratio of 0.02 was observed in Nilai and Eirete II.
The variation in steviol glycosides content in stevia mother plant collection was linked to the open-pollination nature stevia (Tateo et al., 1998) . Rebaudioside A is more preferred than stevioside due to its most desirable flavor profile (Yadav, Singh, Dhyani, & Ahuja, 2011) . Stevioside is reported to be found most abundant (make up to 60-70 % of the total glycosides content) but it is less preferred because of the bitter aftertaste (Tavarini & Angelini, 2013) . For rebaudioside A, it is found in 30-40 % from the total glycosides and being the sweetest (Yadav, Singh, Dhyani, & Ahuja, 2011) . The ratio between rebaudioside A and stevioside is the accepted measurement to assess the sweet quality in stevia. The bitter aftertaste of stevioside can be masked by the sweetness of rebaudioside A if the ratio is equal or superior to 1 (Yadav, Singh, Dhyani, & Ahuja, 2011) . Previous studies also indicated that stevioside and rebaudioside A are negatively correlated (Yadav, Singh, Dhyani, & Ahuja, 2011) . Results from a crossbreeding stevia population consisting of different profiles of steviol glycosides suggested that rebaudioside A presence is highly influenced by a single dominating gene while its content are controlled by a higher numbers of loci (Brandle, 1999) . Therefore, stevia has high breeding potential and subjected to multitude of breeding improvement through selection towards the release of improved varieties (Gupta, Purwar, Sundaram, & Rai, 2013) .
ISSR Analysis
Results from the present study, revealed that ISSR could clearly distinguish the stevia accessions with high polymorphism level. There were 332 clear and reproducible bands produced using 32 ISSR primers in 17 stevia accessions (Table 2) shown in (Fig. 2) . Number of total amplified bands ranged from 6 (IS21and IS44/1) to 18 (IS55) with an average of 10 bands per primer ( Table 2) . The amplified products varied in sizes ranging from 150 and 5000 bp.
From 332 amplified bands, 264 were identified as polymorphic bands. The number of polymorphic fragments ranged from 2 (IS34/2 and IS54) to 17 (IS50 and IS55) bands. The average number of polymorphic fragments per primer was 8.25. Relative polymorphism was lowest for primer IS54 (17 %) and highest for primer IS25, IS50, IS52/1, IS57 and IS70 (100 %). The percentage of polymorphism across all the samples was 78 %. Conventionally stevia identification is based on morphological characters (Abdullateef & Osman, 2011; Anami et al., 2010) . The limitation with morphological characterization is that it is restricted to a particular reproductive stage and is highly affected by the environment, thus molecular identification and characterization are more reliable. The use of ISSR in the identification of genetic relationship among stevia was also studied by Heikal, Badawy, & Hafez (2008) and Sharma, Kaur, & Era (2016) . This result suggested profound genetic diversity in stevia accessions. This great genetic polymorphism may also be accounted to the high degree of heterozygosity because of the outcrossing nature of stevia.
Phylogenetic Analysis
Jaccard's pairwise similarity coefficient was calculated using 32 ISSR primers using NTSYSpc software. Many genetic variability studies of stevia used Jaccard's coefficient to reflect their data (Nazneen, Reddy, P., & Reddy, S., 2016; Sharma, Kaur, & Era, 2016; Thiyagarajan & Venkatachalam, 2015) . Thus, Jaccard was selected in our analysis to ensure the results would be comparative to previous studies reported. A maximum similarity coefficient of 0.812 was found in Rawang and Nilai (Table 6 ). Bertam and Taman Pertanian were detected to be most dissimilar (0.359) with a mean similarity coefficient of 0.495 (Table 6 ). This wide range of genetic similarity demonstrates high variability present among stevia accessions. Jaccard's similarity coefficients were used to construct dendrogram (Fig. 3) which depicted clearly the relationship among the 17 stevia accessions. The phylogenetic tree was generated using SAHN cluster analysis and UPGMA method. Phylogenetic analysis is highly determined on the scoring of ISSR fragments through an assumption that fragments with the similar size correspond to a similar locus. These similarities in terms of fragment size are however not indicative of the identity in the sequence content (Barthe et al., 2012) . Phylogenetic tree analysis showed the grouping of all stevia accessions into 3 major groups (1-3) at the similarity coefficient of 0.44 (Fig. 3) . It is obvious that Bertam was not included in any of the main groups and appeared as a separate branch at similarity coefficient of 0.44 as the most genetically distant of all in group III. Group I consisted of the rest of the remaining 16 stevia accessions and further separated into 5 subgroups (1-5) at similarity coefficient of 0.48. Souq Bukhori was placed into group II at similarity coefficient of 0.46. The first subgroup at the coefficient value of 0.60 included 2 sub-clusters. Rawang and Nilai, very close to each other with Bangi, MS007, and MS012 with Langat joining at the similarity coefficient of 0.67 were presented as one sub-cluster. Another sub-cluster consisted of only Taman Pertanian. Subgroup 2 was further divided into 2 sub-clusters at coefficient value of 0.58. Native and Kelantan were grouped in the first sub-cluster with similarity coefficient of 0.60. Another sub-cluster comprised of only Exotic. The third subgroup was further separated into 2 sub-clusters at the similarity value of 0.59. Mergong and Eirete II were placed in the first sub-cluster at similarity coefficient of 0.63.Morita III was solely included in the second sub-cluster. Rasa Sayang was comprised in subgroup 4 at similarity value of 0.53. MNQ was placed in subgroup 5 with the similarity coefficient of 0.47. Bertam separated from the rest of the groups as a distinct accession. From the rest of stevia accessions, only Bertam was acquired from a highland area. This suggests that the variation detected at genetic level may be caused by the different place of the collection with different geographical variations. The genetic diversity of a species is affected by a number of evolutionary factors including mating systems, seed dispersal, gene flow, natural selection, geographical range and the diversity center (Wu, Shen, Zhang, Wang, & Sun, 2014) . Bertam could also be derived from crosses that involve different stevia which are not similar to any of our stevia mother plants collection. Results obtained from phylogenetic analysis can help to devise proper breeding strategies, especially in the hybridization programme to produce promising stevia hybrids. Stevia accessions listed in subgroup 1 (MS007, MS012, Bangi, Rawang, Nilai, Langat and Taman Pertanian) are among the bestproposed accessions to be crossed with Bertam to produce stevia hybrids based on their coefficient similarity indices. A01  A02  A03  A04  A05  A06  A07  A08  A09  A10  A11  A12  A13  A14  A15  A16  A17 A01 1.000 A02 0.772 1.000 A03 0.743 0.729 1.000 A04 0.733 0.709 0.756 1.000 A05 0.722 0.697 0.701 0.812 1.000 A06 Remarks: A01=MS007, A02=MS012, A03=Bangi, A04=Rawang, A05=Nilai, A06=Bertam, A07=Taman Pertanian, A08=Souq Bukhori, A09=Langat, A10=Mergong, A11=Eirete II, A12=Morita III, A13=Native, A14=Rasa Sayang, A15=MNQ, A16=Exotic, A17=Klantan 
CONCLUSION AND SUGGESTION
It is feasible to conclude that the stevia accessions studied have sufficient genetic variability which is useful and valuable for any breeding programme in the near future towards the development of improved varieties of specific characteristics. The results from our evaluation show that there is a substantial variability in the stevia accessions collection with regards to morphological, chemical and genetics. Hence, the possibility for further improvement using these variations is wide. Therefore, economical traits of stevia such as higher leaf yield which is important towards the development of stevia-based industry which relies heavily on leaf production can possibly be improved for their quality and quantity through selection. As a conclusion, a number of promising accessions such as MS007, MS012, Bangi and Bertam can be further utilized in a systematic stevia breeding programme with good introgression from Paraguayan varieties to get improved overall traits in the future selection made.
